ABSTRACT. The k-restricted domination number of a graph G is the minimum number d k such that for any subset U of k vertices of G, there is a dominating set in G including U and having at most d k vertices. Some new upper bounds in terms of order and degrees for this number are found.
Introduction
For a graph theory terminology not presented here, we follow H a y n e s , et al. [4] . All our graphs are finite and undirected with no loops or multiple edges. We denote the vertex set and the edge set of a graph G by V (G) and
E(G), respectively. For any vertex v of G its open neighborhood N (v, G) is x ∈ V (G) : vx ∈ E(G) , its closed neighborhood N [v, G] is N (v, G) ∪ {v}, and its degree deg(v, G) is |N (v, G)|. The minimum and maximum degrees of vertices in V (G) are denoted by δ(G) and ∆(G), respectively. For a set S ⊆ V (G) its open neighborhood N (S, G) is v∈S

N (v, G), its closed neighborhood N [S, G] is
N (S, G) ∪ S, and its
The domination number γ(G) of a graph G is the minimum cardinality taken over all dominating sets of G. Any dominating set with γ(G) vertices is called a γ-set. The literature on this subject has been surveyed and detailed in the two books by H a y n e s et al. [4] , [5] .
In this paper we study restricted domination in graphs. The concept of restricted domination was introduced by S a n c h i s [11] . We shall use the notation which was proposed by H e n n i n g [6] . Let U be a subset of vertices of a graph G. The restricted domination number r(G, U, γ) of U is the minimum cardinality of a dominating set of G containing U . A smallest possible dominating set of G containing all the vertices in U is called a γ U -set.
for all subsets U of V (G) of cardinality k. In the case k = 0, the k-restricted domination number is the domination number. When k = 1, the k-restricted domination number is called the domsaturation number of a graph and is denoted by ds(G). Several results connecting ds and other graph-theoretic parameters are obtained by A r u m u g a m and K a l a [1] .
Bounds in terms of order and degrees
The problem of determining γ(G) for an arbitrary graph is N P -complete ( G a r e y , et al. [3] ). Various authors have investigated bounds on the domination number of a graph in terms of order and degrees. The earliest such result is due to O r e [8] . M c C u a i g and S h e p h e r d [7] investigated upper bounds on γ(G) in the case δ(G) ≥ 2.
Similar results on the restricted domination number was established by H e n n i n g [6] :
In this paper we obtain upper bounds on the restricted domination number, which are analogous to the following bounds on the domination number due to F l a c h and V o l k m a n n [2] and P a y a n [9] :
Ì ÓÖ Ñ Cº (F l a c h and V o l k m a n n [2] 
Ì ÓÖ Ñ Dº (P a y a n [9] ) Let G be a graph of order at least two. Then
ON RESTRICTED DOMINATION IN GRAPHS
We shall need the following lemma.
(b) Let P be a γ X -set of the graph V 0 , G and Q be a γ-set of the graph (
then the upper bound stated in Corollary 2.3 supersedes Henning's bound (see Theorem B (b)). In particular, for the Petersen graph P 5,2 which clearly has r 2 (P 5,2 ) = 4 and δ 2 (P 5,2 ) = 4, from Corollary 2.3 it follows that r 2 (P 5,2 ) ≤ 4 whereas from Theorem B (b) -r 2 (P 5,2 ) ≤ 5. So, the bound stated in Corollary 2.3 is attainable.
S a m p a t h k u m a r and N e e r a l a g i [10] (see also [5, Chap. 10, pp . 291]) defined a vertex x of a graph G to be γ-totally free if x belongs to no γ-set. If x is a γ-totally free vertex of a graph G and X is a γ-set of G, then clearly x / ∈ X and X ∪ {x} is γ {x} (G)-set of G. Hence if x is a γ-totally free vertex of a graph  G, then 1 + γ(G) = r(G, {x}, γ) = r 1 (G, γ) = ds(G). Now from Theorem 2.2 we have:
We require one observation for the proof of the next theorem.
Ç × ÖÚ Ø ÓÒ 2.6º Let G be a graph. 
